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Nozzle and filter arrangement and system for applying a fluid containing solid 
particles to a substrate 



The invention relates to a nozzle arrangement for applying fluid containing solid 
particles to a substrate that is movable relative to the nozzle arrangement, having 
an endpiece receiving element and an endpiece attached to it, there being a fluid 
channel formed in the nozzle arrangement which has a connecting channel that 
may be connected to a fluid supply line, a distribution channel that connects 
downstream, and an outflow channel connecting still further downstream that 
leads into a fluid outflow slit. The invention also relates to a system for applying 
fluid containing particles to a substrate, having such a nozzle arrangement and 
having a transport device arranged to produce a relative motion between the 
nozzle arrangement and the substrate. Finally, the invention relates to a filter ar- 
rangement for use in such a system. 

Such arrangements and systems are used to apply various fluid materials such 
as (molten) glues, paints, lotions or coating materials continuously or intermit- 
tently in the form of beads, lines, dots, or over an entire surface. Such a system 
includes a source of fluid, for example a (heated) glue reservoir, or is connected 
to such a source, from which the fluid is transported through the filter arrange- 
ment, possibly by means of a pump belonging to the system, and a connecting 
hose connected downstream which also belongs to the system and is heated if 
necessary. The connecting hose connects this so-called (melting and) transport- 
ing device to a so-called applicator head located downstream, which contains the 
fluid supply line, a valve arrangement connected to the fluid supply line, and the 
nozzle arrangement. The fluid stream can be interrupted or released by the valve 
arrangement. When the valve is open the fluid flows through the filter arrange- 
ment, the connecting hose, the fluid supply line and the fluid channel located in 
the nozzle arrangement, and emerges from the fluid outflow slit under pressure. 
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In this way the fluid is applied to the substrate, which is moved relative to the 
nozzle arrangement - and more precisely relative to the fluid outflow slit - with 
the help of the transport device. With some of these systems the nozzle ar- 
rangement is in contact with the substrate while the fluid is being applied (contact 
type), whereas with other devices a gap is maintained between the nozzle ar- 
rangement and the substrate. 

In various branches of industry, coating powders are becoming increasingly im- 
portant. For example, thermally activatable powders, wettable powders or super- 
absorbent powders are used frequently in the area of hygiene articles such as 
diapers, napkins, hospital laundry or other sanitary articles, in the clothing indus- 
try, for household textiles such as carpets, wall coverings, upholstery fabrics, 
etc., as so-called "filled lotion" or "peeling" in the cosmetics industry, in the pro- 
duction of coated filters and for many other products. In principle such powders 
may be applied in the form of mixtures with a liquid carrier substance. The known 
application systems are unsuitable for applying such fluids containing solid parti- 
cles, however, since the fluids containing solid particles show a tendency to 
separate, which leads to accretion of the particles at various places in the known 
application systems. Accretions are also the chief problem with automatic appli- 
cation of ointments (such as zinc ointments) or similar (pasty) fluids with solid 
components. This causes these systems to tend to become plugged at the corre- 
sponding locations within a very short time (fractions of milliseconds), as a result 
of which application of fluids containing solid particles becomes totally impossi- 
ble, or at least the application pattern is untidy and/or unusable. 

The object of the present invention is accordingly to create a system, a nozzle 
arrangement and a filter arrangement that solve the named problems in applying 
fluids containing solid or powdery particles. 

This problem is solved by a nozzle arrangement of the type named at the begin- 
ning, where the connecting channel and the distribution channel are at least par- 
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tially formed in the endpiece receiving element and where all changes of direc- 
tion within the fluid channel are smaller than 90"*. 

This invention is based on the l<nowledge that the powdery, solid particles pref- 
erably accrete at the places in the nozzle arrangement at which turbulence oc- 
curs due to a severe change of velocity. Separation of the solid particles from the 
fluid and their accretion is avoided in the device according to the invention by the 
fact that care is taken to ensure an essentially lineal flow without severe changes 
of direction and hence of velocity. That means on the one hand that within the 
individual segments of the fluid channel, namely the connecting, distribution and 
outflow channel, as well as at the transitions between these zones, only angles of 
deflection that are smaller than 90"* occur. Depending on the viscosity of the fluid, 
all angles of deflection are preferably in a range below 45°, and especially pref- 
erably below 25''. The laminar flow which is ensured to the maximum degree by 
this measure prevents separation of the solid particles and the fluid. 

Preferably, the distribution channel is formed as a hopper which has a floor that 
is aligned with the connecting channel or inclined by less than 90*" from the cen- 
tral axis of the latter and has at least one circumferential surface, with the floor 
and the at least one circumferential surface merging into each other in the form 
of radiuses. Again depending on the viscosity of the fluid, the angle between the 
floor and the central axis of the connecting channel is preferably less than 45** 
and in some cases less than 25"*. 

Preferably, the distribution channel tapers continuously in the direction of flow, 
viewed in the sectional plane perpendicular to the fluid outflow slit, and expands 
continuously viewed perpendicular to the above, the cross section of the distribu- 
tion channel being substantially constant. This measure ensures that the fluid 
becomes distributed in the desired direction - namely in the direction of the fluid 
outflow slit - transversely to the direction of flow, while the speed of flow does not 
decrease because of the constant cross section. In addition to uniform distribu- 
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tion of pressure over the entire width of the outflow slit, this has the advantage 
that in contrast to an abrupt or discontinuous expansion on the one hand no dead 
cavities occur in which the solid particles can be deposited. On the other hand 
there are also no places with reduced flow velocity, in which the solid particles 
also preferably accrete. 

In another preferred embodiment the floor and the at least one circumferential 
surface of the distribution channel are polished. This reduces the surface rough- 
ness and also lowers the tendency to accretion. 

In another preferred embodiment, the endpiece has a contact surface for intro- 
ducing the substrate, which is bounded on one side by the fluid outflow slit, there 
being an acute angle between the central axis of the outflow channel and the 
contact surface in the area of the fluid outflow slit, viewed in the plane perpen- 
dicular to the fluid outflow slit. 

The tendency of the solid particles to accrete at places of severe change of 
speed normally causes small lumps of material to build up at the outflow slit, 
where the fluid can adhere because of its surface tension and where the velocity 
of flow consequently slows, which fall off uncontrolled and at irregular intervals. 
This causes a non-uniform application pattern. If the nozzle arrangement is ro- 
tated so that the direction of flow of the fluid in the outflow channel acquires a 
component in the direction of the (relative) motion of the substrate, the change of 
velocity between the outflow and the deposition on the substrate surface (appli- 
cation) of the fluid is smaller than with known nozzle arrangements whose out- 
flow channel is at an angle of 90*" to the substrate surface. To state it differently, 
the angle of deflection of the fluid stream at emergence/application is also 
smaller than 90**. As a result, the flow of fluid is less severely hindered compared 
to the devices known heretofore from the existing art, so that a buildup of mate- 
rial at the outflow slit is prevented. 
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In the last-named embodiment of the Invention this is taken into account by the 
fact that the angle between the central axis of the outflow channel and the con- 
tact surface in the area of the fluid outflow slit is not 90^ as in the known nozzle 
arrangements or endpieces, but is reduced by the amount of the angle of rotation 
of the nozzle arrangement, so that the contact surface adjacent to the fluid out- 
flow slit is in tangential contact with the substrate in the area of the fluid outflow 
slit, for the purpose of contact application. 

Another improvement of the nozzle arrangement according to the invention in 
regard to the described problems is achieved by the fact that the nozzle ar- 
rangement has a pressurized gas channel that is connectable to a source of 
pressurized gas and leads to a gas outflow orifice; this pressurized gas channel 
is positioned on the side of the fluid channel away from the contact surface, so 
that a stream of gas emerging from the gas outflow orifice flows toward the fluid 
outflow slit in such a way that any fluid which may collect on an outer surface of 
the nozzle arrangement located on a side of the fluid channel facing away from 
the contact surface is struck by the stream of gas. 

The last-named measure also works contrary to the adhesion of the fluid, and 
thus provides for unifomi flow of the fluid until it is deposited on the surface of 
the substrate. This is even more effective in preventing soiling or (partial) block- 
age of the fluid outflow slit and an uneven application pattern. 

The above-named problem is further solved by a system of the type named at 
the beginning having one of the nozzle arrangements mentioned above, in which 
an angle between the central axis of the outflow channel of the nozzle arrange- 
ment and the transport direction of the transport device on the run-out side of the 
fluid outflow slit, viewed in the sectional plane perpendicular to the fluid outflow 
slit, is obtuse. 

If the angle between the central axis of the outflow channel and the substrate on 
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the run-out side of the fluid outflow slit, i.e. on the side of the outflow channel 
away from the contact surface, is enlarged, the result described above is 
achieved: The direction of flow of the fluid in the outflow channel then acquires a 
component in the direction of the relative motion between the nozzle arrange- 
ment and the substrate. This has the effect of reducing the change of velocity 
between the emergence and the application of the fluid. 

And the problem named above is solved by a filter arrangement for use in such a 
system, having a fluid supply line, a fluid drain line, a flow channel connecting the 
fluid supply line and the fluid drain line and a planiform filter element positioned in 
the flow channel, with the cross sectional areas of the fluid supply line, the fluid 
drain line, the flow channel and the filter element being essentially of equal size. 

Filter arrangements that have cylindrical filter elements with an axial inlet are 
known from the existing art. There the fluid flows through a constricted cross sec- 
tion into the interior of the filter, and after being redirected it emerges in the radial 
direction through the cylindrical circumferential surface. This permits a compara- 
tively large filter surface with relatively compact construction, but it also always 
means an enlargement of the cross section through which the fluid flows. The 
velocity of flow is consequently reduced both in the interior and outside of the fil- 
ter, and the solid particles can become deposited in the flow channel through the 
filter or through a filter housing surrounding the filter, preferably in dead cavities 
and corners, for the reasons stated above. 

By preference, in the filter arrangement there are a plurality of planiform filter 
elements positioned in the flow channel, with mesh size decreasing in the direc- 
tion of flow. 

Such an arrangement is known from screening technology, in which the serial 
arrangement of various screens serves to separate granular bulk goods into dif- 
ferent size fractions. In contrast, the arrangement of the present invention works 
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to counter the problem that by avoiding enlargement of the cross sectional area 
the filter area is intentionally reduced compared to the known cylindrical filters. 
The resulting reduction in the service life of the filter is at least partially compen- 
sated for according to the invention by the fact that the mesh size of the filter 
elements positioned one after another in the direction of flow decreases, namely 
in such a way that depending on the filtrate an approximately equal quantity of 
filter cake is separated out at each of the filters. > 

Fortunately the course of the flow channel is essentially linear, and the surface of 
the filter element is perpendicular to its direction of flow. 

Because of the linear flow direction there is no need to deflect the fluid to a radial 
direction. This prevents accretion of the solid particles in the area of the flow 
channel through uniform flow velocity. This effect is reinforced by the fact that the 
fluid can flow straight through the filter element, which is perpendicular to the di- 
rection of flow - in contrast to the filter arrangements with cylindrical filter ele- 
ments, known from the existing art. 

Additional functions, features and advantages of the invention will now be ex- 
plained in greater detail on the basis of an exemplary embodiment with the help 
of the drawing. The figures show the following: 

Figure 1: a sectional view of an embodiment of the system according to the in- 
vention, having a nozzle arrangement and a transport device in the 
plane perpendicular to the outflow gap; 

Figure 1A: a sectional view of the nozzle arrangement according to the embodi- 
ment from Figure 1 ; 

Figure 2: a front view of a first exemplary embodiment of the nozzle arrange- 
ment according to the invention; 
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Figure 3: a top view of the nozzle arrangement from Figure 2; 

Figure 4: a front view of a second exemplary embodiment of the nozzle ar- 
rangement according to the invention; 

Figure 5: a partial sectional side view of an embodiment of the filter arrange- 
ment according to the invention; and 

Figure 6: a sectional side view of the filter an-angement according to Figure 5, 
installed in a melting and transport apparatus of the system according 
to the invention. 

The system 100 shown in Figure 1 has a nozzle arrangement 110 according to 
the invention and a transport apparatus 150. The nozzle arrangement 110 is 
made up of an endpiece receiving element 112, an endpiece 114 and a nozzle 
piece 116. A fluid 118, for example a (molten) glue, paint, a lotion or other coat- 
ing agent in liquid form mixed with solid particles, is fed to nozzle arrangement 
110 by means of a fluid supply system (not explained in further detail). This fluid 
supply system communicates with, a fluid channel formed in the nozzle arrange- 
ment, which includes a plurality of segments: a connecting channel 120 that is 
connected to the fluid supply system, a distribution channel 122 that connects 
downstream, and an outflow channel 124 having a flow connection with the latter 
downstream, which leads to a fluid outflow slit 126. 

The connecting channel 120 is formed by an oblique through bore in the end- 
piece receiving element 112; see also Figure 1A. The through bore itself has no 
change of direction. The distribution channel 122 in the exemplary embodiment 
from Figure 1 is designed in the form of a hopper, completely in the endpiece re- 
ceiving element 112. Alternatively, the distribution channel can also for example 
be formed half in the endpiece receiving element and half in the endpiece. The 
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hopper is deeper in the area of the mouth of connecting channel 120, and ex- 
pands in a wedge shape - bounded on one side by a floor 128 that runs 
obliquely to the boundary surface between the endpiece receiving element 112 
and the endpiece 114 - in the direction of outflow channel 124. The transition 
between connecting channel 120 and distribution channel 122 is nearly flush, 
and the floor also has no bends and hence no deflection of the flow of fluid in the 
plane shown in Figures 1 and 1 A. The angle between the central axis of connect- 
ing channel 120 and the floor 128 of distribution channel 122 is only 10** in the 
exemplary embodiment shown. 



The wedge shape of distribution channel 122 reduces its cross section in the 
view shown in Figure 1. As can be seen in Figures 2 and 4, which show two dif- 
ferent exemplary embodiments of a nozzle arrangement in a view perpendicular 
to the one above, the distribution channel - bounded by a circumferential surface 
164, depending on the application width desired - widens out to a greater or 
lesser degree in the direction of the fluid outflow slit 126, which runs perpendicu- 
lar to the plane of representation or the sectional plane. By adjusting the depth of 
the hopper, the cross section of distribution channel 122 can be kept essentially 
constant, which ensures unifomri speed of flow of the fluid in the fluid channel. 
Both the tapering shown in Figure 1 and the widening of the distribution channel 
recognizable in Figure 2 and 4 are continuous, so that dead cavities that occur 
with abrupt or uneven widening and in which particles can collect are prevented. 

Furthermore, the speed of flow of the fluid can be optimized by tuning the cross 
section of connecting channel 120 to that of distribution channel 122. 

Outflow channel 124 is fomied on the boundary surface between endpiece re- 
ceiving element 112 and endpiece 114. It is formed by a clearing extending 
downward from a lower segment of distribution channel 122. This can be for ex- 
ample in the form of a spacer sheet inserted between endpiece receiving ele- 
ment 112 and endpiece 114, or may be integrated into endpiece receiving ele- 
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ment 112 or into endpiece 114 by an appropriate milling. The clearing has an 
overlap with the distribution channel 122 formed in endpiece receiving element 
112, through which the fluid 118 flows. The outflow channel 124 is bounded lat- 
erally in the plane perpendicular to the illustrated sectional plane by two edges 
260, 262 or 460, 462 of the clearing, and thereby defines the width of the fluid 
outflow slit 126; see Figures 2 and 4. 

The outflow channel runs completely straight, and also the transition from the dis- 
tribution channel 122 to the outflow channel has only a slight change of direction. 
The angle between the floor 128 of the distribution channel 122 and the outflow 
channel 124 is only 10''. Accordingly, the connecting channel 120, the distribution 
channel 122 and the outflow channel 124 themselves have no deflections, and 
are also positioned with respect to each other so that the stream of fluid overall 
undergoes no deflection greater than 25°. 

Figure 1 also shows a substrate 132, which is brought to the nozzle arrangement 
110 in the transport direction 130 and is touching the nozzle arrangement 110. 
Accordingly, this is a contact type application system. For this purpose there is a 
contact surface 134 on the endpiece 114. The latter has a radius in the plane of 
representation whose tangent at the point of the fluid outflow slit 126 is at a right 
angle to the central axis of the outflow channel 124. 

Whereas in the known application systems the nozzle arrangement 110 is posi- 
tioned vis-a-vis the substrate 132 in such a way that the outflow channel is up- 
right over the surface of the substrate, the system according to the invention has 
an inclination of the outflow channel 124 of the nozzle arrangement 110 from the 
vertical direction onto the transport path of the substrate 132. In the exemplary 
embodiment shown, the angle of inclination is 10"". On the one hand that pro- 
duces an oblique angle between the central axis of the outflow channel 124 and 
the substrate surface 132 on the side of the fluid outflow slit 126 opposite the 
contact surface 134 (the run-out side). On the other hand, the fluid outflow slit 
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126 is raised from the substrate surface 132. Both effects result in preventing ac- 
cretion of particles in the area of the fluid outflow slit 126, in part because the de- 
flection of the fluid stream indicated by a dotted line 135 (see Figure 1) does not 
take place at a right angle, as known from the existing art, but at a small angle of 
deflection. In addition, the fluid outflow slit 126 is not blocked by the surface of 
the substrate 132. which is othenvise in direct contact. 

To support the prevention of accumulation of fluid and in particular of the solid 
particles during application, the nozzle piece 116 of nozzle arrangement 110 also 
has a pressurized gas channel 142, which can be connected to a pressurized 
gas source (not shown) and leads to a gas flow orifice 140 in the form of a slit. 
The pressurized gas channel is oriented so that a stream of gas flowing from gas 
outflow orifice 140, preferably a stream of air, flows to the fluid outflow slit 126 in 
such a way that no fluid can cling by adhesion to the side of the fluid outflow slit 
facing away from the contact surface 134. Fluid that emerges from the fluid out- 
flow slit is caught by the gas flow and constantly led away from an outer surface 
of the nozzle arrangement located on this side of the fluid outflow slit, in the di- 
rection of the substrate surface 132. So it never gets to the point where small 
lumps of material build up and fall off. 

The exemplary embodiment of the system according to the invention from Figure 
1 has two rollers 152, 154, over whose circumferential surfaces the substrate, 
which is positioned on a transport belt, is fed. The design of transport device 150 
is not important for the system according to the invention, however. Alternatively, 
instead of the rollers 152, 154 there can also be for example a movable stage or 
any other transport device. 

Furthermore, the contact surface 134 can also be designed so that the radius is 
in contact with the substrate surface 132 tangentially in the area of the fluid out- 
flow slit 126. This makes the angle between the contact surface 134 in this area 
and the central axis of the outflow channel acute. With this exemplary embodi- 
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merit too, the deflection of the stream of fluid at the transition to the substrate 
remains smaller than 90"". This measure ensures a nozzle arrangement of the 
contact type, in which the contact of the outflow channel or outflow slit with the 
substrate is ensured; this can be advantageous, depending on the viscosity of 
the fluid. 

Figures 2 and 3 show nozzle arrangement 210 or 310, consisting of endpiece 
receiving element 312 and endpiece 314 again in a front view (Figure 2) and a 
top view (Figure 3). In the front view the path of the connecting channel 220, the 
distribution channel 222 and the outflow channel 224 are shown with dashed 
lines. A double line is used to indicate that a circumferential surface 264 that 
bounds the distribution channel 222 on top and on the sides merges into the floor 
128 (not recognizable in the representations in Figures 2 and 3) with a radius 
266. This avoids angular transitions that represent cavities in which particles can 
collect. Outflow channel 224 is bounded on the top by the already mentioned 
edges 260, 262 or 460, 462 of the clearing, which is incorporated into the spacer 
sheet, the endpiece or the endpiece receiving element. This defines the width of 
the outflow channel 224 and the fluid outflow slit 126. 

The embodiment of nozzle arrangement 410 shown in Figure 4 is identical in 
principle with the embodiment shown in Figure 2. The only difference consists in 
a smaller application width, which is guaranteed by a narrower distribution chan- 
nel 422 and by a narrower outflow channel 424, which is bounded by the two 
edges 460, 462. The exemplary embodiment shown in Figure 4 also has a 
circumferential surface 464 of distribution channel 422. which merges into the 
floor of the distribution channel in the form of a radius 466. 

The nozzle arrangement according to the invention is not limited to these exem- 
plary embodiments. For example, instead of the continuous clearing shown in the 
spacer sheet or milling in the endpiece or in the endpiece receiving element, a 
comb-like structure can also be provided. Instead of one outflow channel this 
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forms a number of outflow channels positioned adjacent to each other, which 
lead to fluid outflow slits arranged accordingly adjacent to each other. 

The exemplary embodiment of a filter arrangement 570 according to the inven- 
tion shown in Figure 5 as a half sectional view includes a cylindrically symmetri- 
cal housing 572 with a main direction of extension along the cylindrical axis 573. 
At its one axial end the housing 572 has a radially sealed inlet fitting 574 as the 
fluid supply line, with an inlet bore 575 aligned coaxially to the cylinder axis 573. 
At the opposite end of the housing 572 there is an outlet fitting 576, also radially 
sealed, as the fluid drain line, with a threaded fitting 577 as the connecting ele- 
ment. The outlet fitting 576 and the threaded fitting 577 have a tap hole 578, 
which is also aligned coaxially to the cylindrical axis 573 of the housing 572. Be- 
cause of the coaxial arrangement of the fluid supply line 574, the housing 572 
and the fluid drain line 576, the direction of flow inside the filter arrangement 570 
is entirely linear. Furthermore, there are no constrictions of the cross section 
worth mentioning, so that turbulence and changes of speed of the fluid flowing 
through the filter arrangement 570 are for the most part prevented. This sup- 
presses any accretion of solid particles. 

In the exemplary embodiment shown there are a total of three planiform filter 
elements or disks 580, 581 , 582 located in the housing 572. The surfaces of the 
filter disks are perpendicular to the cylindrical housing 573 and thus to the direc- 
tion of flow of the fluid. This measure also has the effect that no deflection of the 
flow takes place. The filter disks 580 preferably have a ring-shaped carrier frame 
and filter fabric attached to it or stretched within it as the filter medium. With the 
arrangement of a plurality of such filter disks 580, 581 , 582 shown in Figure 5 it 
proves to be advantageous to decrease the mesh size of the fabric from one filter 
disk to the next in the direction of flow. The graduation is preferably accom- 
plished, with attention to the grain size of the particles, in such a way that about 
the same quantity of impurities or particles that are to be filtered out with too 
great a grain size are separated out at each of the filter disks. This makes it pos- 
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sible to increase the service life of the filter arrangement as a whole. 

The filter disks 580, 581, 582 are anranged with even spacing in the housing 572 
by means of spacer sleeves 584. 585, 586. After the inlet fitting 574 is removed, 
the spacer sleeves and the filter disks can be taken out of the housing 572 for the 
purpose of cleaning or replacing them. By using spacer sleeves of different 
lengths it is possible to position one, two or more filter disks in the housing 572 at 
the same or different intervals. 

In Figure 6 the filter arrangement 670 from Figure 5 is employed in an exemplary 
system according to the invention to apply fluid containing solid particles. Stated 
more precisely, the arrangement shown is a melting and transport device 690 
belonging to the system. In the melting and transport device 690, hot melt adhe- 
sive that is introduced into a tank segment 691 in the form of granulate or chunks 
is melted and transported in the direction of the filter arrangement 670 by means 
of a pump 692 (for example a gear pump) driven by a motor. A valve 695 and a 
bypass line 696 are connected between a suction line 693 that connects the tank 
691 and the pump 692 and a pressure line 694 that connects the pump 692 and 
the filter arrangement 670. The valve 695 can be used to set the maximum pres- 
sure of the fluid, at which the bypass line 696 is opened. 

The pressure line 694 is oriented parallel to the filter arrangement 670, so that 
there is also no deflection of the flow of fluid produced in the transition from the 
pressure line to the filter arrangement. In contrast to the exemplary embodiment 
shown in Figure 6, it proves to be advantageous to arrange the pressure line 694 
in such a way that it is flush with the underside of the inlet bore 575 of the inlet 
fitting 574, so that no solid particles can collect due to gravity in a cavity which 
would othenA^ise be formed. In another preferred exemplary embodiment the 
pressure line 694 has the same cross section as the inlet bore 575, at least in the 
area of the fluid supply line 574 of the filter arrangement 670 which is connected 
to it. 
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This can be achieved either by continuously enlarging pressure line 694 along 
the direction of flow to this cross section, or by the pressure line 694 having the 
same cross section throughout as the inlet bore 575 of the filter anrangement 
670. In both cases there is no abrupt drop in the speed of flow at the transition 
from the pressure line to the filter anrangement, and the tendency for the fluid to 
separate and for the solid particles to deposit is reduced. 

On the outlet side, a connecting hose 698 is connected to the fluid drain line 576 
of the filter arrangement 670 by means of the threaded fitting 577. The latter 
connects the filter arrangement 670 with the nozzle arrangement according to the 
invention. Normally there are additional connecting elements connected between 
the connecting hose 698 and the nozzle arrangement. These contain valves for 
controlling the application process, as well as a fluid supply line that communi- 
cates with both the connecting hose 698 and the connecting channel of the noz- 
zle arrangement. In the case of this system the connecting hose 698 can be 
heated for applying a hot melt adhesive, so that the optimal processing tempera- 
ture and flow properties are maintained along its transport path from the melting 
and transport device 690 to the nozzle arrangement. 



